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CLAIMS 

What is claimed is: 

1 . A system to synchronize object management systems having a plurality of object 
management system components, comprising: 

a distributed reader and writer's lock for each of the plurality of object management system 
components that communicates over a language interface and controls access to information shared 
by a corresponding object management system component within multiple object management 
systems; 

a module that creates the distributed reader and writer's lock and serves as an agent for 
the object management system component; and 

a list controller, which maintains a communications list and is adapted for 
communication with a communications controller, to which the distributed reader and writer's 
lock offloads management of a stub interface; wherein the distributed reader and writer's lock 
functions to: 

request a local read lock and release a read lock; 

request a local write lock and release a local write lock; and 

request a remote write lock and release a remote write lock. 

2. The system of claim 1, wherein each distributed reader and writer's lock 
communicates with corresponding locks on other object management systems through an ix_ring 
object that serves as a ring buffer. 

3. The system of claim 1, wherein the distributed reader and writer's lock provides 
two callback functions while registering as a client of the list controller. 

4. The system of claim 3, wherein one callback function is the creation and 



20345295v2 



13 



PATENT 81674-249742 

initialization of an ix_base_t object as a stub interface to a new object management system being 
connected to the system. 

5. The system of claim 4, wherein the language interface performs the initialization 
of the ix_base_t object generated stub initialization function. 

6. The system of claim 3, wherein one callback function is the clean up and 
destruction of an ix_base_t object when an object management system is disconnected from the 
system. 

7. The system of claim 6, wherein the language interface performs the clean up of 
the ix_base_t object generated stub clean up function. 

8. The system of claim 1, wherein the module may have only one write lock at a 
time and several read locks. 

9. The system of claim 8, wherein the write lock is granted to the module upon a 
release of all outstanding read locks and a grant and release of all outstanding read lock requests. 

10. The system of claim 1, wherein the language interface uses an ix_base_t object to 
support a skeleton interface, which supports an incoming message, and an ix_base_t object to 
support a stub interface, which supports an outgoing message. 

1 1 . The system of claim 1, wherein the list controller provides a function to iterate 
through the distributed reader and writer's lock ix_base_t objects. 

12. A method of requesting a local write lock, comprising: 

waiting for a drop in pending status of a write lock, if a write request is pending; 
incrementing a pending semaphore; 

incrementing a local write lock count, if a local module has the write lock; 
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locking a lock contention mutex and creating a random number for resolving write lock 
contention; 

checking a variable dedicated to write lock arbitration counting; 
incrementing the arbitration count; 

setting the write lock's arbitration identification and setting its priority by generating a 

bound random number; 

releasing the lock contention mutex; and 

making a write lock request. 

13 . The method of claim 12, wherein the write lock's arbitration identification is set 
to an identification of a local object management system. 

14. The method of claim 12, wherein if the write lock request fails because of 
contention, the local lock write count is decremented. 

15. A method of requesting a local read lock, comprising: 
passing a local read lock request to a local lock component; 
granting or blocking the local read lock request; 

retrying if the local read lock request is blocked; and 
repeating until a maximum number of retries is reached. 

16. The method of claim 15, wherein the local read lock request is blocked if a remote 
module owns a write lock. 

17. A method of requesting a write lock from a remote module, comprising: 
locking a lock contention mutex and checking an arbitration count; 
resolving contention for a write lock or incrementing the arbitration count; and 
releasing the lock contention mutex or forwarding the request to a lock component. 
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18. The method of claim 17, wherein if the arbitration count is not greater than zero, 
the arbitration count is incremented. 

19. The method of claim 17, wherein an arbiter examines a priority value and 
identification value. 

20. The method of claim 19, wherein if a requested priority differs from a current 
priority, an arbitration winner is decided by the priority value. 

21 . A method of releasing a local write lock, comprising: 
setting a clear pending lock; 

locking a write lock contention mutex and decrementing a write lock count; 
clearing write lock contention variables, if the write lock count is zero; 
releasing the lock contention mutex; 
calling a write lock release function; and 
releasing the clear pending lock. 

22. The method of claim 21, wherein the clear pending lock is set to prevent a local 
object management system from processing another request until the lock is released from 
remote object management systems. 

23. The method of claim 21, wherein calling a write lock release function occurs in 
two stages of clearing arbitration variables and enabling arbitration for a following request. 

24. The method of claim 21, wherein a write lock count function and arbitration count 
function are combined into one variable. 

25. A method of releasing a remote write lock, comprising: 
setting a clear pending lock; 

locking a write lock contention mutex and clearing write lock contention variables; 
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clearing a writer's lock from a local lock component; 
releasing the write lock contention mutex; and 
clearing the clear pending lock. 

26. The method of claim 25, wherein the write lock contention variables are 
identification and priority. 

27. A system for a local write lock request comprising a computer readable medium 
and a computer readable program code stored on the computer readable medium having 
instructions to: 

wait for a drop in pending status of a write lock, if a write request is pending; 
augment a pending semaphore; 

augment a local write lock count, if a local module has the write lock; 

lock a lock contention mutex and create a random number for resolving write lock 

contention; 

check a variable dedicated to write lock arbitration counting; 
augment the arbitration count; 

set the write lock's arbitration identification and set the write lock's priority by 
generating a bound random number; 
release the lock contention mutex; and 
request a write lock. 

28. The system of claim 27, wherein the write lock's arbitration identification is set to 
an identification of a local object management system. 
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29. A system for a local read lock request comprising a computer readable medium 
and a computer readable program code stored on the computer readable medium having 
instructions to: 

pass a local read lock request to a local lock component; 
award or deny the local read lock request; 
retry if the local read lock request is denied; and 
repeat until a maximum number of retries is reached. 

30. The system of claim 29, wherein the local read lock request is denied if a write 
lock is owned by a remote module. 

31. A system for a remote write lock request comprising a computer readable medium 
and a computer readable program code stored on the computer readable medium having 
instructions to: 

lock a lock contention mutex and check an arbitration count; 

resolve contention for a write lock if the arbitration count is greater than zero, or augment 
the arbitration count if the arbitration count is not greater than zero; and 

release the lock contention mutex or forward the request to a lock component. 

32. The system of claim 3 1, wherein the instructions are adapted to provide to an 
arbiter to examine a priority value and identification value. 

. 33 . A system for a local write lock release comprising a computer readable medium 
and a computer readable program code stored on the computer readable medium having 
instructions to: 

set a clear pending lock; 

lock a write lock contention mutex and decrement a write lock count; 
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clear write lock contention variables, if the write lock count is zero; 
release the lock contention mutex; 
call a write lock release function; and 
release the clear pending lock. 

34. The system of claim 33, wherein the clear pending lock is set to prevent a local 
object management system from processing another request until the lock is released from 
remote object management systems. 

35. A system for a remote write lock release comprising a computer readable medium 
and a computer readable program code stored on the computer readable medium having 
instructions to: 

set a clear pending lock; 

lock a write lock contention mutex and clear write lock contention variables; 
clear a writer's lock from a local lock component; 
release the write lock contention mutex; and 
clear the clear pending lock. 

36. The system of claim 35, wherein the write lock contention variables are 
identification and priority. 
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